Calcium-treated UV-sensitive, host cell reactivation-strains of Micrococcus luteus are infected with UV-irradiated Ni DNA. In strains lacking UV endonuclease, in vitro treatment of the irradiated DNA results in transfection enhancement.
The transfection of Escherichia coli protoplasts with UV-irradiated OX174 RF DNA (replicative form I) is subject to host cell reactivation (hcr). The survival of the irradiated, doublestranded DNA is substantially lower in UV-sensitive (UV-, hcr-hosts than in UV+ hcr+ hosts (3, 14) . Rorsch et al. (15) first reported that treatment of irradiated RF DNA in vitro with crude extracts prepared from cells of Micrococcus luteus resulted in a marked enhancement in the survival of the treated DNA in hcr-hosts. These results were confirmed and extended by other authors (17, 18) , who reported enhancement or partial in vitro repair of irradiated OX174 RF DNA treated with M. luteus extracts and purified T4 endonuclease V.
As shown by Taketo et al. (17) , an increase in biological activity of irradiated 4X174 RF DNA occurs when this activity is assayed on the following E. coli UV-mutants: uvrA, uvrB, uvrC, and uvrD. One might assume that these strains all share a common defect, i.e., the absence of a functional UV endonuclease. However, an examination of the characteristics of these mutants suggests the presence of some in vivo endonuclease activity in uvrC and uvrD after cellular exposure to UV light or mitomycin C (2, 5, 12, 16 bThe UV endonuclease levels of M. luteus strains were determined by several methods (2, 4, 8) . 'For transfection enhancement, an endonuclease specific for UV-irradiated DNA was isolated from M. luteus by using a modification of the method previously described (4). This enzyme does not adsorb to DEAE-cellulose and can be separated from another closely associated endonuclease (14) . DNA using an hcr+ and an hcr-host is presented in Fig. 1 . As shown previously with most coliphage DNAs, the surviving number of PFU is higher on an hcr+ strain as compared with a host unable to carry out host cell reactivation.
The origin, some of the characteristics, and the transfection enhancement of several M. luteus hosts is shown in Table 1 . Of the strains examined, only DB, and DB73, which lack UV endonuclease, showed enhanced phage production after UV-irradiated Ni DNA had been reacted with highly purified UV endonuclease. The other five hcr-mutants possess normal levels of this enzyme and contain single-strand breaks in vivo after cellular exposure to UV irradiation (8, 13) . Presumably, they are capable of carrying out the incision hydrolysis provided by external UV endonuclease treatment. Figure 2 shows the extent of the enhancement obtained with the enzyme-negative DB7 strain. It is clear (Fig. 2) As shown in Table 2 , transfection enhancement can be achieved with either purified enzyme, crude extracts prepared from a wildtype strain, or extracts prepared from a UVbut UV endonuclease+ strain. The enhancement phenomenon in M. luteus appears to be as specific as it is in E. coli (17) -no enhancement results when irradiated DNA is treated with either pancreatic (Worthington Biochemical Corp.) DNase or an extract prepared from an enzyme-defective strain.
